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Unclosed models of tlie so-called 
“stripped-dowiU’ VARIAC’" Speed 
C’ontrols an' now availahle in ‘* 4 , V 3 , 
and ' o-lip sizes. Types 1702-B\V, 1700- 
C’W and 1703-IUV, respectively, in 
addition to the I and 1 U^-hp ratings,* 
Types 1704-IUV and 1705-BW, an¬ 
nounced in Octolx'r, 1055. Variac Speed 
C’ontrols operate from the* a-c power 
line to control shnnt and compound 
d-(* motors. 

Uarlier mod(*ls in these ratings were 
.supplied without cahinet or braking 


resistor, primarily for machine manu¬ 
facturers. Even when the unit was 
incorporated in a machine cabinet, 
however, a cov’ering was often needl'd 
to protect the efiuipment or the opera¬ 
tor. The dynamic braking feature has 
prov'ed so generally desirable that the 
necessary resistor is now included in 
the standard chassis. As now .supplied 
these controls are complete e.xcept for 
the switching necessary for starting, 
stopping and rev’ersing, and for the 
fuses and line cutout switch. 'Phe latter 
may freiiuently be the main switch 
to the mai'hine and may control other 
circuits also. 

The appearance of the new controls 
with covers in place is shown in Figure 
1 . A new hammertone gray finish is 
employed throughout. Tlie cov-ers have 
v'entilating holes at the bottom and 
louvres at the sides, and are removable 
from the front. Since access to the 
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cabinets is re<|uired only for servicing, 
they may be placed in any lf>cation 
where there is adecpiate circulation of 
air. The depth has been kept as shallow 
as possible in all cases. The \"ARIAC 
and control switches are usually 
mounted by the user on a single panel. 

Circuits 

'riiest' controls are offered for users 
who want switching arrangements dif¬ 
ferent from Ihixse in the standard com¬ 
plete controls i»r who do not have 
room for the cabinet at the operator’s 
position and wish to separate it from 
the switches and V'.VUI.VC. X'arious 
circuit arrangements to meet particular 
re<|uirements are de.scribed in the op¬ 
erating instmetions for the different 
m<Klels of the controls. Some of these 
will be reviewed briefly here. 

3-Position Switch 

The availability of suitable switches 
and relays in the various ratings de- 
Iermines to some extent the choice 
of circuit- P'or example, the appliance- 


type switch supplied in the Type 
170()-H and Type J7()2-.\ controls has 
enough contacts to break the a-c and 
d-c <‘ircuits simultaneously and also 
to handle reversing and dynamic brak¬ 
ing. An important safety feature is 
that the lever can not be thrown di¬ 
rectly from forward to reverse but 
must be held momentarily in tin* inter¬ 
mediate stop position. The standard 
connections for this swit(*h are shown 
in Figure 2. 

Drum Controller 

The appliance-type switch is not 
I)articularly suitable for machine-shop 
production work, and the higher cost of 
a drum controller, as usetl with the 
larger N’ariac Spee<l C’ontrols, may be 
justified for heavy duty of this kind. 
We have several installations of drum 
c‘ontrollers in our own plant. C'onnec- 
tions are the same its those given in 
Figure 2 for the appliance switch except 
that extra series contacts are provided 
in both the a-c and d-c portions of the 
cinaiit. 
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Start-Stop Switch 

In NDiiK* applicatioiiH roversiiiji; is 
ticviT ri*(|iiirod, and a DPITf toggle 
switch t*an l)c used fnr starting and 
stopping with dynamic braking. The 
diagram is shown in Figure 3. A jogging 
button can bi* added as shown in Figure 
4, the braking circuits of tlie switcli 
and button iHMiig in s 4 M*ies and the 
power connections in parallel. 

A limit switch of the manual-re¬ 
setting. snap-acting ty|M" can lx* used 
with a relay in the I'in’int <»f Figure 3 to 
stop a machine at a predetermined 
point. Tliis .switf'h will stay in the off 
position while the machine is .set up for 
the next o|H*ration. aiul the reset but¬ 
ton <*an be used for ri*starting. If dy¬ 
namic braking i.s not re<|uired. the relay 
can be omitteil and the limit switch 
in.serted directly in the a-c input line. 
An arrangement of this kind is used on 
the machines that wind Cleneral Kadio 
WVIII.VC’S. (’ontrols of ^ i hp and lower 
ratings are controlled directly by the 
limit switc'h, and the larger controls 
through a relay. 

Push Buttons 

The us<* of standard revc*rsing con¬ 
tactors is straightforward where the 
additional cost is justified. A less- 
exptmsive circuit is available * for push¬ 
button operation ii.sing two 4I*I)T re¬ 


lays. but the rating is limited t(» controls 
of hp and behiw. 

The new “strip|K*d-down ” models 
should greatly increase the flexibility 
of application of Variac* Specfl ('on¬ 
trols, making the entires line from ^ 15 hp 
to ll '2 hp available either witfi or 
without swit<'hing. All ty|H‘s have lx*en 
in demand to m(‘et tin* ever-growing 
list of appli<*ations. Characteristics 
which have proved most important in 
making the controls .successful Inive 
1 kh*ii the simple, long-lifi* const ru(*tion. 
reiluct*d maintenance rei|uircmeiits, 
heavy overload capacity for fast and 
repeated .starting, low tonfue pul.sation. 
and the .smoothly controlled tonpie 
available f<»r .starting delicate i»pera- 
tions. 

A user of tht‘se contr(»ls commente<I 
at the recent ('hicago Fxpi>sition of 
Power and Mechanical Fngin(*ering 
that the \'ariac Speed C'ontrol is “a 
masterpiece of simplicity and e.s.senti- 
ally .service free.” 

The appliance-typ(‘ switch and the 
dnim controller mentionetl in this arti¬ 
cle are available from the (leneral 
Radio Company, as list(*<l lielow. 

W. X. Ti tvia: 

* \V. N. Tuttle. “New Varioi^fl' Sjjeed Contrf)l» in 1 ami 
1 ^ hp Ratima," (jtneral Radio Bxprrimrnicr. 30. a. 
October 1054. m». 1-1, 

> Deacribed in Ofieratini; Imitnictiomi for TvrK I70.3-HV\ 
Variac Speed Cotitrul 
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SPECIFICATIONS 


Type 1703-BW Type 1700-CW Type 1702-BW 

.Mniiir llorsefvtwer Raucr: to ^a ‘ i hikI ‘ i 

• j and ^4 

IWrr Su|)tj|y jVolu 

Single-lliaje {Foll-loed 

iAraperra 

115 115 

115 “ 

2J 

5 

1 

10 

Line-VolUgr 

At 00 Cyritm 

105-135 

1U5-125 105-12.'> 

Linuta 

AtSO^ra 

105-125 

Note 2 

Input Power 
^^ntta 

Full l>aid 

335 

550 

1150 

Stand-by 

30 

3h 

65 

.Motor ArnittUiif 

Coatrnl 

Amptroa 

1.5 

3 

«.5 

VdU 

0-115 

0-115 

0-115 


Amtirrni 

0.3 

0.4 

0.4 

Held 

Vdta 

115 M 48 

_115 1_75_ 

115 75 

Siwrd range 

0 to 0 to 0 to 

rated < 1.35 rated l.5rat(«l 

0 to 0 to 

> rated ' 1.15 rated 

0 to 0 to 

rated 1.15 rated 

Dynanur 

Hrmkuig 

Brakiiis Rcawtor Fumabed 

Amatore threrload Pmterttnu 

Near K-im«hrd 

Control Statimi 

Varkc funwhed; Bwitcihiaf to be Prorided by l eer 

Ovrr-all Cluuwa 

7*a X 1014 X 3t» 9H X I2H X 5 ll»4 X 15^ X 5J< 

DimeoaKMM m ini-bM Variar 

3«4 X 3'Vi, X4H 4hi X 4 X hVg 5h X 6H X 5Ji 

Nrt Wright Chei 

in Pound* iVari) 

■»__ 

4h 

1 

1 27H 

no 

3Vt 

Otg 1 

1 MH 

Code Word __ 

.SABOT 

SALTY 

SATI.N 

PrIcM, Nrt 1 to 4 uniu | 

iTZOO eo. 

$135.00 eo. 

$195A)0ea. 

r.O.li. Factory Ih to 19 unite ' 

:20 unita and 
up ^ 

' '6830 

6S.50 

122.00 

116.00 

177.50 

170.00 

MOTORS FOR USE WITH ABOVE SPEED CONTROLS (Note 1) 

.Motor ratinga. open, .Irij-priM.i. r- v. r>!^ 

' rwr cooUnunua, tKirannul. rigid tiaae 

1 Canpottad ! 

(*ORipouud 

< With 

uirerpdeg 

(jroeral Radio DeiifEMU» 

MOD-11 

MOD-3 1 

.M6D-6 

ilonepower 

k 

1 

H 

S{>e«<IKP.M 

1736 

1735 

1735 

Leoda * brought out grperatdy) 

1 - - ® 

__.8_1 

5 

Bfwringa 

iflerve 

.Slrrvr I 

Sleere 

Frame Sik 

F-W 1 

H-M 1 

R-66 

Net Weight ~ IMunda 

25 

30 

60 

Code Word (Nolo 3) 

MOTOR* 

.MOTOR * 

MOTOR * 

Price 

$5240 

$50.00 i 

ilOOM 




Nol9 I, Any niuU>r Wilhiu control mtingoui be iumhI. ('atnpouiid nioltmfor une with Tyt« I703>BW mint have bvininttr serirB-Seki irstlii. 

Not* 2. model nvaiUNr on apcfiid order. 

NoieX. To order motor with Variac Control, ndd rnotor to the rode word ol thccorre«punditiK«pe«dcoiitrnl; thus SATIN MOTOK 
I the rode word lor the T\r« I702*BW Variae Spft*d Control with MOD-h motor. Motom are not anid iwtairately. 


Type 


Code H'ort/ 


Pnee 


1702.P2 

SveHch.. 

i 

1 

$ 6.00 

1705-PI 

Drum Controller................... 


22.00 




A TUNED FILTER FOR USE IN CAPACITANCE 
MEASUREMENTS AT ONE MEGACYCLE 

The Typk 7ir>-CSl Capacitance 
Bridge,* which opt*rates at a fretiuency 
of one megat^vcle |>er second, is well 
suited to the measurement of small 
capacitors, such as the dLsc-t*eramic 
Figure 1. View of fh« Typo 1212-P2 i-Megocycio Filter. type, and I 0 W-I 0 .S.S (lielectrics. To realize 
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the full proci.sion of whieh the l)ridge 
is capable, however, the null detector 
sliould be provided with a filter to 
reduce the magnitude of harmonics 
and noise. An experimental filter was il¬ 
lustrated in a previous article.'** 

The commercial version of this filter 
is now available and is shown in Figure 
1 . This convenient plug-in unit, the 
Type 1212-P2 1-megacycle Filter, when 
used with the Type 1212-A Unit Null 
Detector, results in high selectivity 
against harmonics and noise and also 
provides (*onsiderably increased sensi¬ 
tivity. These features are particularly 
important for dissipation-factor meas¬ 
urements on low-lass capacitors. When 
this combination is used with the Type 
716-CiSl Capacitance Ibidge and the 
Type I330-A Bridge ( Oscillator,* the dis¬ 
sipation factor balance can be set to a 
precision of .(M)002, or of the smallest 
dial division. 

Figure 2 is a schematic diagram of 
the filter. The LC ladder section pro¬ 
vides insertion gain at 1 MC and at¬ 
tenuation at higher frequencies. The 
bridge output impedance is capacitive 
(in the normal oscillator-detector con¬ 
nection) so that there are efTectiv'ely 
two U-C ladder sections for low fre¬ 
quency rejection. Cain and rejection 
figures for a typical filter are: 

‘ G. EiiAton, “A I-Mowtryclo SolierinR Bridge,” 
General Radio Erperimenter, XXVI. 0. Febnuiry, 19.V2. 
pp. 4-8. 

* A Convenient Teat Fixture for Small Capacitors.” 
General Radii} Experimenter, .30. 4, SeplomlHT. 195.5, 
pp. 4-6. 

•The Type 1211-.\ Unit OaeiIlaU»r with the Type 120.3-.\ 
Unit Power Stipfily is oipially satisfactory. 



Equipment for 1>mc capacitance measurements. 
The generator is the Type 1330*A Bridge Oscilla¬ 
tor, the bridge the Type 716-CS1 Capacitance 
Bridge. The null detector (Type 1212-A) is shown 
at the right. The filter shown is the experimental 
model; the Type 1212-P2 plugs Into the detector 
in the same way. 

Unknown Capacitor . KKJ ppS KMX) ppf 
Insertion Gain I Me. . 22 dh :I2 dl) 

Relative 2nd Harmonic 

Rejection. :V.) dl) 47 dli 

The resonant freciucncy of the filter 
is affected but slightly by the setting of 
the bridge, and a single tuning adju.st- 
ment suffices for all bridge settings. 
If the filter is tuned for the 100 g/xf 
bridge setting, the net sensitivity ac¬ 
tually increases for higher capacitance 
values, because the decreasing output 
impedance of the bridge causers enough 
increase of inherent .sensitivity to more 
than compensate for the slight de¬ 
tuning of the filter. 

The filter plugs directly into the 
input terminals of the Type 1212-A 
Unit Null Detector through Type 874 
C’oaxial Connectors, which provide 
complete shielding. - Henry P. Hall 


Net Weight: 

Typr 


SPECIFICATIONS 

Dimensions: 2" diameter, S*' long. 

Code Word Price 


1212-P2 One-Megacycle Filter. 


ANNUL $30.00 


Figure 2. Schematic 
diagram of the filter 
circuit. 
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DIELECTRIC MEASUREMENTS 


This filter is particularly useful in 
the measurement of dissipation factor 


of low-loss dielectrics at one mega¬ 
cycle. Complete ecjuipment for the 
measurement (*omprise,s: 


Tup* 


tWr* Wont 

Priu 

716-CMS1 

Capacitance Bridge*.. 


1 $640.00 

1330-A 

Bridge Oscillator.. 


525.00 

1212-A 

Unit Null Detector.. 


145.00 

1203-A 

Unit Power Supply.. 


40.00 

I212-P2 

One-Megacycle Filter.. 


30.00 

1690-A 

Dielectric Sample Holder.. 


435.00 


• A rfUiy-nii'L tiiiHjrl is oUn avuilaltle. 


CAPACITOR MEASUREMENTS 

When small capacitors with ehxsely 
spaca'd parallel leads are to he measured, 

Ttrpe 

1691-A Capacitance Test Fixture. 


the Type 1()91-A ('apacitance Test Fix¬ 
ture should lie substituted for tlie 
Dielectric Sample Holder. 

Cotir \V<mi l*ricr 

. I KOIC'I $22.50 


AN INGREDIENT OF QUALITY 


'fo the manufacturer of precision 
instruments, the .search for imprctvc'- 
ment in product tpiality is never ended. 
Not only in engineering developmtMit 
and design, hut also in manufacturing 
methods an<l material, a constant at¬ 
tention to detail has proveil over the 
years to 1 m‘ a laisic ingredient of (|ual- 
ity. 

I'o illustrate the points it was hack 
in th(‘ early part of 1047 that growing 
tli.ssatisfa<*tion at (leneral Radio with 
instrument cables culmiiuited in a 
specific project to develop methods for 
improving the appearance of this com¬ 
ponent. I’or many years, the trunk and 
subsidiary cables, which carry the 
major wiring of an instrument, had 
been hand laced with armature twine. 
Though functionally these cables were 
p(‘rfectly acceptable, esthetically they 
seemed to add little to the appearance 
of an instrument. 


M this time, on multiple-strand, 
straight-through cables, braided cover¬ 
ings of various materials were <juite 
common. Hut unfortunately, to braid 
a cable with many diverging arms of 
various lengths, dilTenait diameters, 
and of any configuration iu*eded, and 
to do it uniformly, repetitively, and 
economically all called for (luite a 
dilTerent application of existing braid¬ 
ing macliinery and method.s. 

Xeverthele.ss, late in 11)47, for experi¬ 
mental purposes, a conventional braid¬ 
ing machine was purcha.sed. Mjxlifica- 
tions proceeded, and during the months 
which followed, trial and error gradually 
accumulated into a practical>le methmi. 
The machine, and, of course, subsequent 
units, were suitably mounted, eijuipped 
with \'ariac'^ Speed Controls, and modi¬ 
fied with special movable stops on the 
main drive wheel. Cotton, rayon, and 
nylon tliread were in turn tested, with 
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nylon in the end proving the superior 
material, not only for its ability to 
wrap tightly and uniformly around any 
diameter, hut also for its non-hygro- 
seopie (|uality, which insures against 
trapping moisture within the cable. 

Since mid-U)4S when production of 
nylon-braided cables was first begun 
for a few new instniments, nearly all 
cut e(|uipment has now incorporated 
this improved component. And, too, 
with the increasing (piantities and 
further relinements in methods and 

HIGH POWER WITH 

The CJeneral Radio Type 942-A Out¬ 
put Transformer ' is designed to meet 
the exacting rcfiuirements of high- 
power, low-ilistortion audio amplifiers. 

A typical application is the Model 
PFB-150\V1) I^ower Amplifier manu- 
factur(‘d by C Jot ham Audio Develofj- 
ment Corporation, and shown in the 
accompanying photographs. Manufae- 
turei’s' specifications for this amplifier 
indicate a continuous rating of 150 
watts output at less than 0.7% har¬ 
monic distortion and less than 1% 
intermodulation distortion. C'omplete 
specifications can be obtained from 
the manufa(!turer at 2 West 40 Street, 
New York 30. 

• H. W. Lunison. '*.\ Uiuli-Powur Toroidal Output Trunf*- 
formp-r," Gmrml Hatiio ExjmMnnUer, XXVT, 6. Novein- 
biT. 11*51, pp. 5-8. 


e(|uipment, it is interesting to note 
that, although the initial desire was 
for enhanced appearance and rpiality, 
a parallel and unexpected result has 
lieen a welcome 40%; reduction in labor 
ccxst in the improved braided cable. 

Of course, a cable is only one com¬ 
ponent, one detail, among hundreds or 
even thousands in an instrument. Rut 
constant attention to these details, both 
in engineering and manufacturing, helps 
to build quality into General Radio in¬ 
struments. — P. \V. Powers 


LOW DISTORTION 



Front and rear views of the Gotham PFB-150 WD. 
The Type 942-A Output Transformer is shown at 
the top center of the rear view. 


MISCELLANY 


During the past lew months we have 
weh^omed visits from many friends 
from overseas. 

Among these are: 

W. M. Ferris, Director, Ferris Bros. 
Ply. Ltd., Sydney, Australia. 


Tan Chan, Dean and Acting Presi¬ 
dent, and Liau-Tsung Ian, Instructor, 
Taiwan C'ollege of Engineering. Tai¬ 
wan, Formo.sa-China. 

Knud Rlendstrup, Instructor, Elek- 
troteknisk Laboratory, Polyteknisk 
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LaeraiiPlalt, Copenhagen, Denmark. 

S. Gough, Manager, Phy.sieal 
Heseureh Division, Dunlop He.search 
C'enter, Birmingham; Dr. George L. 
(irisdale, Chief of (Communication Ue- 
sean'h Group, and E. Burnett, 
Manronfs Wireless Telegraph C'om- 
pany, Ijd., London; and E. R. Pons- 
ford, J^roduction Manager and Engi¬ 
neer, Solartron Electronic Group, Ltd., 
Surrey, F^ngland. 

L. Bignon, Regul-France, Paris. 

V. Balasubramanyam, Research En¬ 
gineer, All India Radio, Bombay. 


Xello Meoni, I^resident, and lug. M. 
Federici, Consultant, LESA ('ompany, 
Milan; and Ing. A. Beltrami, Professor, 
Head of Institute, Institut(» Rndiotec- 
nica, Milan, Italy. 

Tomizo Ariska, .Midoriya Electric 
(V)mpany, Tokyo; Y. Xozaka, C'hief of 
.\utomatic Control and Special Iiistni- 
ments, Yawata Iron & Steel Company, 
Ltd , Fukuoka, Japan. 

M. Gnienberg, Business Manager, 
Etabilissement Mehmet Vasfi, Istan¬ 
bul, distributors of General Radio pro¬ 
ducts in Turkey. 


MID-WINTER EXHIBITS 

General Radio products will be on 
di.splay at two mid-winter meetings. If 
you are attending either of these, we 
extend to you a cordial invitation to 
visit the (ill booth. Cieneral Radio engi¬ 
neers will be in attendance to discuss 
your rnea.surement problems. 


American Institut* of Phytici 
25th Annivortary Meeting and Exhibit 
Hotel New Yorker, New York, N. Y. 
Januory 30 to February 4 
Booth 22 


Eighth Annual Southweetern Regional IRE Con¬ 
ference ond Electronics Show 
Municipal Auditorium 
Oklahoma City, Oklahoma 
February 9 to 11 
Booths 84 and 85 


GENERAL RADIO COMPANY 

275 MASSACHUSETTS AVENUE 
CAMBRIDGE 39 MASSACHUSETTS 

TELEPHONE! TRowbrldge 6-4400 


BRANCH ENGINEERING OFFICES 


NEW YORK 6, NEW YORK 
90 WEST STREET 
TEl.>.WOrtli 4.2722 


LOS ANGELES 38, CALIFORNIA 
1000 NORTH SEWARD STREET 
TEL.— HOIIy weed 9-6201 


CHICAGO 5, ILLINOIS SILVER SPRING, MARYLAND 

920 SOUTH MICHIGAN AVENUE 1055 13lh STREET 

TEL.—WAbesh 3.3320 TEL.—JUniper S-IOIt 

PHILADELPHIA OFFICE 
1150 YORK ROAD 
ABINGTON, PENNSYLVANIA 
TEL.—HAnceck 4-7419 


REPAIR SERVICES 

WEST COAST 


CANADA 


WESTERN INSTRUMENT CO. 

• 26 NORTH VICTORY BOULEVARD 
BURBANK, CALIFORNIA 
TEL.—VIcferle 9-3013 


BAYLY ENGINEERING, LTD 
FIRST STREET 
AJAX, ONTARIO 
TEL.—T erente EMpire B-BBOB 


...... 

ue*. 
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